Introduction
============

Growing up bilingual is related to a series of advantages as well as disadvantages. In some cognitive and linguistic development domains bilingual children have an advantage over their monolingual peers (see [@B1] for an overview). Bilingual compared to monolingual children show higher test scores in tasks on cognitive flexibility (e.g., [@B10]), memory (e.g., [@B5]), attention (e.g., [@B3]), control of interference (e.g., [@B15]), metalinguistic, and language pragmatic competence (e.g., [@B28]) and visual language discrimination (e.g., [@B36]); however, in other development domains, such as vocabulary in the first (L1) and the second language (L2), bilingual children lag behind their monolingual peers (e.g., [@B33]; [@B14]; [@B25]). This specifically bilingual pattern of competence not only is evident in the different cognitive and linguistic development domains, but also exists between the two modalities, that is, language comprehension and language production. Thus bilingual individuals exhibit a more pronounced discrepancy between receptive and expressive language competence as compared to monolingual individuals (e.g., [@B41]; [@B18]).

The present study examines the central characteristics and explanatory approaches of this so-called *receptive--expressive gap* in L2. Regarding the explanatory approaches, we firstly examine whether the extent of the gap in L2 is due to the *language familiarity* of the first and second language. Second, we investigate whether the amount of contact with speakers of the second language---i.e., *language exposure*---could be a cause of the difference.

Characteristics of the Receptive--Expressive Gap
------------------------------------------------

The receptive--expressive gap needs to be distinguished from the more widely known normative phenomenon of higher receptive versus expressive language competence. It represents an unexpected discrepancy between receptive and expressive language that goes beyond the normal asymmetry between the two modalities (cf. [@B19]). In order to distinguish a receptive--expressive gap from normative modality asymmetries, standard scores of language tests are usually employed. Standard scores are transformed raw scores of the norm sample that were trimmed to a standard normal distribution within the procedure of test construction. Accordingly, the subscales of a test have the same mean and the same SD, regardless of the difficulty of the respective task. The most common standard scores are IQ values (*M* = 100, SD = 15), *T*-values (*M* = 50, SD = 10), and *z*-values (*M* = 0, SD = 1). A receptive--expressive gap is defined by a difference between the standard scores of the receptive and expressive tasks in the test. On a group level a receptive--expressive gap is defined by a significant difference between the two means, on an individual level by a difference of at least two thirds of a SD ([@B19]).

The receptive--expressive gap of bilingual children has hitherto rarely been examined and tested for statistical significance ([@B18]), although a series of studies indicates that bilingual children experience more difficulties in language production in comparison to language comprehension ([@B33]; [@B23]; [@B38]; [@B35]). In general, the gap is manifested in both L1 and L2, but in the case of immigrant children it is more pronounced in L1---i.e., the native language. In L1 a difference of one or more than 1 SD is often reported, whereas in L2---which is the focus of the current study---a clearly smaller gap of maximum one-half a SD ([@B26]; [@B40]; [@B38]; [@B18]) or no gap is reported ([@B27]; [@B2]; [@B32]; [@B30]). [@B19] study represents an exception in regard to this gap pattern. Here, children with English as a second language had no gap in L1, but instead had a markedly larger gap of 0.3--1.3 SD in L2.

The gap has been recognized among various L1s and L2s; for example, among Spanish--English speaking children ([@B40]; [@B32]; [@B38]; [@B18], [@B19]), French--English ([@B41]), Dutch--Moroccan ([@B39]), Hwang--English ([@B27]), Samoan--English ([@B24]), and Mandarin--English speaking children ([@B37]), and in a culturally diverse group of children with German as L2 ([@B35]). These studies lead to the conclusion that the gap is not limited to a specific language.

Possible Causes of the Gap
--------------------------

Even though a large number of studies on bilingual children have indicated a difference between language comprehension and language production, the causes of the receptive--expressive gap are largely unexplored ([@B18]). Furthermore, it is unclear whether the reasons for the gaps in L1 and L2 among bilingual preschool children are similar, or whether different processes are at work. Literature on the L2 gap, which is the focus of the present study, debates the language familiarity hypothesis and the language exposure hypothesis in particular. Both explanatory approaches focus on different processes and are thus not mutually exclusive.

The *language familiarity hypothesis* refers to the interdependence hypothesis ([@B12]), which assumes that L1 and L2 knowledge can be mutually supportive ([@B31]). Research is divided over which elements are transferred in which way and whether a transfer can already be assumed at preschool age (cf. [@B16]). However, it is assumed that the transfer potential is higher for linguistically related languages. Furthermore, it is assumed in connection with the receptive--expressive gap that the transfer works differently for the two language modalities ([@B31]) and that the transfer potential from L1 to L2 lies---at least in the domain of vocabulary---particularly in language comprehension and is considered to be slighter for language production. According to the language familiarity hypothesis, children with two linguistically related languages (e.g., English--German) show a greater receptive--expressive gap, as the transfer is greater in the receptive area and is favored by the close familiarity of the two languages. In contrast, among children with two linguistically unrelated languages (e.g., Tamil--German) a smaller gap is expected given the more restricted possibilities for transfers.

Whether language familiarity is linked to the size of the gap has not yet been examined empirically. Current literature assumes a gap in the different languages and with different language familiarities ([@B39]; [@B40]; [@B27]; [@B32]; [@B38]; [@B41]; [@B24]; [@B35]; [@B37]; [@B18], [@B19]), but it is not possible to compare the extent of these gaps across different studies because of the different sample characteristics and different measures. In the present study we examine whether the gap size varies between groups of children with different levels of familiarity of L1 and L2 (e.g., Tamil--German vs. Spanish--German vs. English--German etc.).

The *language exposure hypothesis*, also advocated by [@B32], traces the causes of the gap back to the degree of language exposure. Language input is distributed over two languages in bilingual children resulting in less input for each of the languages in comparison to the input among monolingual peers ([@B33]). However, bilinguals not only experience less linguistic input but also have less opportunity to speak the respective language. [@B21] assumed that less language practice is attended by a weaker connection between semantic and lexical structures (weaker links hypothesis), which hampers the lexical access that is essential for language production ([@B20]; [@B41]).

This weak link hinders language production but has little or no effect on language comprehension, which results in a gap. Moreover, it can be supposed that the strength of the link differs not only between mono- and bilingual persons but also varies among bilinguals. The language exposure hypothesis assumes that bilinguals with little language practice reveal a big gap and that persons with more practice show a small gap. However, there is scant empirical evidence for the effects of language exposure. Neither [@B32] study on L1 and L2 nor in that of [@B18] on L1 was there any variation of the extent of the receptive--expressive gap dependent on language exposure. Only [@B19] study with proxy variables conformed to the hypothesis, revealing a larger gap among Spanish--English immigrant children with a lower level of language exposure. As the studies on the hypothesis produced contradictory results, the question of whether the language exposure hypothesis is in fact an adequate theory for explaining the gap remains unanswered.

The Current Study
-----------------

The aim of the present study was, first, to investigate central characteristics of the receptive--expressive gap in bilingual children's L2 and to examine whether a receptive--expressive gap already exists at an early stage of language acquisition, i.e., at age of three and a half years. Secondly, we examined two central explanatory approaches to the receptive--expressive gap: the language familiarity hypothesis and the language exposure hypothesis. In order to test the language familiarity hypothesis we examined whether the differences in the size of the gap varies across groups of children with different L1s, respectively, groups of children with different language familiarities between the L1 and the German language (L2). To do this, we compared the size of the gap (in L2) in 11 groups of children with different first languages (e.g., Tamil--German, English--German). The language exposure hypothesis was tested with both proxy variables and variables of direct language contact. We postulated that children with higher linguistic input and more practice in the second language have a smaller gap in the second language. Accordingly, we expected that children with more contacts with German-speaking people---in the context of the family, with acquaintances, and in daycare---show a smaller discrepancy between language comprehension and language production.

Materials and Methods {#s1}
=====================

Participants
------------

The data for the present study stem from the first wave of the research project *Zweitsprache* \[English translation: second Language\] that was conducted in Basel, a city in the German-speaking part of Switzerland with an immigrant population of 34% ([@B7]). The goals of the project were to investigate the second language development of immigrant preschoolers up to the first years of school and to analyze their childcare situation.

The sample consisted of 406 bilingual children (50.7% female) with German as a second language ranging in age between 34 and 53 months (*M* = 42.6, SD = 4.1). Due to limited number of immigrant children in Basel, the sample for the present analyses was collected over 4 years (August 2009, May 2010, May 2011, and May 2012) in four consecutive birth cohorts: 2005/06 (*n* = 59), 2006/07 (*n* = 90), 2007/08 (*n* = 117), and 2008/09 (*n* = 140).

The children originated from the following nations: Switzerland 29%, former Yugoslavia 11%, Turkey 10%, Sri Lanka 8%, Italy 8%, Portugal 4%, Great Britain 3%, Germany 3%, Spain 3%, the USA 2%, and a further 46 countries with a share of less than 2%. Eighty-one percent of the children, 10% of the mothers, and 16% of the fathers were born in Switzerland. The average period of residence of the parents born abroad was 10.2 years (SD = 7.0) among mothers and 13.6 years (SD = 8.3) among fathers. In 35% of the families German and the native language were used, and in 65% the native language was spoken mostly.

In regard to educational attainment, 24% of the mothers and 23% of the fathers reported that they had no post-compulsory qualification. Nineteen percent of the mothers and 23% of the fathers had completed vocational education; 18% of the mothers and 15% of the fathers had attended academic high school; and 39% of both mothers and fathers had attended a university of applied science or university. Parents without vocational training were overrepresented in comparison to the Swiss average ([@B6]). The average gross income was 79,300 Swiss Francs (SD = 34,400) and, in conformity with the expectations for families of immigrant background, it was below the national average of 112,400 Swiss Francs ([@B8]).

Measures
--------

### Receptive and Expressive Language Competence

Receptive and expressive German language competence (L2) were measured with the standardized language test *SETK-2* \[Sprachentwicklungstest; English translation: Language Development Test\] ([@B22]). The test exists in a version for 2-year-old and a version for 3--5-year-old children. A pilot study revealed that most immigrant preschoolers are still at an initial stage of their second language acquisition (Keller, unpublished master's thesis), and thus the version for younger children was chosen in order to reduce a floor effect and to display interindividual differences in the lower range of competence.

The SETK-2 consists of two subtests on receptive language (word comprehension, sentence comprehension) and two subtests on expressive language (word production, sentence production). The word comprehension tests and the sentence comprehension test are constructed similarly to the *Peabody Picture Vocabulary Test* ([@B13]). The child was presented with four colored pictures---a target item and three distractors, from which the corresponding picture had to be indicated. The instruction of the subtest on word comprehension ran: *Zeige mir den Hasen (example word)* \[English translation: show me the bunny\]; that of the subtest on sentence comprehension was: *Zeige mir das Bild: Der Vogel ist im Baum (example sentence)* \[English translation: Show me the picture: the bird is in the tree\]. In the two language production tests the child was shown colored pictures of objects (e.g., tree, swing) and situations (e.g., the horse is standing on the table) that had to be named in the subtest on word production and described in the subtest on sentence production. The instructions ran: *What is that?* and *What can you see here?* respectively. The evaluation of the subtest on word production was carried out in accordance with semantic criteria, that of the subtest on sentence production in accordance with both semantic and morpho-syntactic criteria.

The scales of the four subtests of the SETK-2 have a mean of 50 and a SD of 10 (*T*-values). As no standardized values exist for 3-year-old immigrant children with German as L2 the standard scores for the highest available age group (for 30--35-month-old monolingual children) were used. For receptive language competence the two subtests on word and sentence comprehension \[*r*(404) = 0.71; *p*\<0.001\], and for expressive language those of the subtests on word and sentence production \[*r*(404) = 0.86; *p*\<0.001) were averaged. The reliabilities of the two receptive subtests are given with α = 0.84, those of the expressive subtests with α = 0.92. In order to create a measure for overall German language competence as a covariate, the *T*-values of the four subtests of the SETK-2 ([@B22]) were averaged.

### Language Groups

The grouping of the children according to their L1 was carried out on the basis of a parental questionnaire. The following language groups were formed: Albanian--German (*n* = 40), Bosnian/Serbian/Croatian--German (*n* = 26), English--German (*n* = 32), French--German (*n* = 19), Italian--German (*n* = 38), Kurdish--German (*n* = 13), Portuguese--German (*n* = 24), Spanish--German (*n* = 36), Tamil--German (*n* = 42), Turkish--German (*n* = 65), and a mixed group with rare first languages^[1](#fn01){ref-type="fn"}^ (*n* = 71). Forty-five parents stated more than one L1. In this case the grouping was carried out on the basis of the first named language.

### Language Contact

In accordance with [@B18] the following variables derived from the parental questionnaire were used as proxies for language contact: country of birth (1 = foreign countries, 2 = Switzerland), German-speaking daycare attendance (1 = no, 2 = yes), duration of German language exposure (1 = less than a year, 2 = 1 year or more), mother's length of Swiss residency (1 = 8 years or less, 2 = more than 8 years), mother's German proficiency (1 = low, 2 = high), mother's education (1 = no academic high school, 2 = academic high school), number of adults at home (1 = parents and others, 2 = only parents), number of children at home (1 = one or two children, 2 = more than two children), birth order (1 = first- or only-born, 2 = later-born). The first-named manifestations of the proxies indicate a slight contact and the second manifestations a greater degree of contact with the German language (see [@B18]).

As direct language contact variables the parental questionnaire information on use of German in the family, time spent in German-speaking daycare, and contact with German-language speakers outside the family were used. (a) The *use of German in the family* was assessed with the question: does your family speak predominantly German at home or another language? On a 5-point scale the parents indicated whether 1 = exclusively German, 2 = mostly German, 3 = both languages equally, 4 = mostly another language or 5 = exclusively another language (reversed item) was spoken ([@B29]). (b) The *amount of time spent in German-speaking daycare* was measured in hours per week. The additional naming of the institution served the purpose of checking whether it was a German-speaking institution. (c) The *frequency of contacts with German-speaking children and German-speaking adults* was ascertained in each case with a mean value on the basis of a 4-point scale with the manifestations 1 = rarely to 4 = daily. The interval- and ordinal-scaled proxy and language contact variables were dichotomized through a median split in analogy to the study of [@B18].

Procedure
---------

The recruitment for the sample was carried out on the basis of official information from the Registration Office of the City of Basel for the years 2009--2012. Families throughout the entire area with a pre-kindergarten child were sent a language development questionnaire (DaZ-E; [@B29]) and a written request to participate in the research study 18 months before obligatory entry into kindergarten^[2](#fn02){ref-type="fn"}^. The documents and the questionnaire were made available to the parents in Albanian, Bosnian/Serbian/Croatian, English, French, German, Italian, Portuguese, Spanish, Tamil, and Turkish. Among families who had given their written informed consent to participation in the study, the sample was selected on the basis of gender, age distribution, and representativity of nationalities.

Language tests were conducted by trained native German-speaking research assistants with a Bachelor of Science degree in psychology. The tests took place in the homes of the families and had a duration of about 30 min. If the parents had only slight knowledge of German and the research assistant did not have the corresponding language competence, an intercultural intermediary of the Cantonal Ministry of Education was called in to explain the test procedure to the parents. The study was approved by the Ethic Review Committee of the City and the County of Basel (EKBB).

Results
=======

Characteristics of the Receptive--Expressive Gap
------------------------------------------------

Our first research question explored the characteristics of the receptive--expressive gap. The means of receptive and the expressive competence were significantly below the mean of the norm sample \[one-sample *t*-tests: receptive: *t*(405) = -13.32, *p* \< 0.001; expressive: *t*(405) = -35.54, *p* \< 0.001\]. Receptive language competence was higher compared with expressive language competence. As hypothesized, there was a significant receptive--expressive gap in favor of language comprehension \[paired *t*-test: *t*(405) = 25.38, *p* \< 0.001\]. The effect size expressed in Cohen's *d* = 1.26 can be interpreted as being very large ([@B11]). A total of 90.1% of the children revealed a better receptive competence in comparison to their expressive competence; the expressive competence was better developed among only 6.2% of the bilingual children. The share of children with a receptive--expressive gap in favor of receptive language according to [@B19] definition amounted to 62.3%, whereas only four children (1%) showed a significant gap in the opposite direction.

Language Familiarity Hypothesis
-------------------------------

In order to test the language familiarity hypothesis the differences in the receptive--expressive gap (in L2) were compared among eleven groups of children with different L1s. As can be seen from **Table [1](#T1){ref-type="table"}** a gap in favor of receptive language competence emerged in all language groups. The size of the gap was between Cohen's *d* = 0.99 (for children with Turkish as their L1) and *d* = 1.68 (for children with Albanian as their L1), thus all were in a high effect size range ([@B11]). Comparisons using *t*-tests for paired samples revealed a significant receptive--expressive gap in each of the 11 language groups after Bonferroni correction for multiple testing (paired *t*-test, all *p*s \< 0.0045). To test the language familiarity hypothesis a two-way covariance analysis (ANCOVA) with the within-subject factor language modality (M: receptive, expressive) was carried out. The 11 language groups (L: Albanian--German, Bosnian/Serbian/Croatian--German, English--German, French--German, Italian--German, Kurdish--German, Portuguese--German, Spanish--German, Tamil--German, Turkish--German, and the mixed group of rare first languages) were used as between-subjects factor. Covariates were gender and overall German language level. However, due to the non-significant effect the covariate gender was excluded from analyses testing the causes of the gap \[*F*(1,392) = 0.023, *p* = 0.880\]. The results revealed a significant main effect for the factor modality (M), *F*\[1,394) = 8.471, *p* \< 0.01, $\eta_{p}^{2}$ = 0.021\] and a non-significant main effect for the factor language group (L), *F*(10,394) = 1.738, *p* = 0.070, $\eta_{p}^{2}$ = 0.042. The interaction effect M × L, which is of interest for the language familiarity hypothesis, was not significant, *F*(10,394) = 1.562, *p* = 0.116, $\eta_{p}^{2}$ = 0.038.

###### 

Means and SD on receptive and expressive German language competence (L2) as a function of L1 (*T*-scores).

                     Rec (L2)   Exp (L2)   Gap (L2)                   
  ------------ ----- ---------- ---------- ---------- ------- ------- ------
  Albanian     40    39.21      10.97      27.98      6.51    11.23   1.68
  BSK          26    42.06      11.79      30.88      8.74    11.18   1.49
  English      32    45.22      15.43      32.48      12.76   12.74   1.13
  French       19    50.37      10.96      39.47      14.07   10.90   1.25
  Italian      38    44.33      11.98      33.01      10.72   11.32   1.46
  Kurdish      13    37.08      9.36       30.70      6.26    6.38    1.12
  Portuguese   24    41.73      13.46      31.27      8.90    10.46   1.21
  Spanish      36    44.72      10.90      33.44      9.78    11.28   1.55
  Tamil        42    38.99      10.94      28.98      6.69    10.01   1.33
  Turkish      65    39.20      12.04      31.14      11.09   8.06    0.99
  Mixed        71    41.73      12.66      32.85      11.47   8.88    1.20
  Total        406   41.85      12.32      31.75      10.34   10.10   1.26

Rec, Receptive Language (SETK-2); Exp, Expressive Language (SETK-2). Diff, Difference score between Receptive and Expressive Language. BSK, Bosnian/Serbian/Croatian.

Results show that a significant receptive--expressive gap exists in all 11 language groups (Albanian--German, English--German, French--German, Turkish--German, etc.), but that the size of the gap does not vary significantly across the different language groups (**Figure [1](#F1){ref-type="fig"}**). Hence the data do not support the language familiarity hypothesis and it thus can be concluded that the gap does not depend on the language familiarity of L1 and L2. As there were no significant gap differences it was not necessary to sort the language groups in order to language familiarity of L1 and L2.

![**Means on receptive and expressive German language competence (L2); BSK, Bosnian/Serbian/Croatian**.](fpsyg-06-01284-g001){#F1}

Language Exposure Hypothesis
----------------------------

The language exposure hypothesis was tested, on the basis of proxy variables and on the basis of direct language contact variables for German as L2. In analogy to the study by [@B18] a separate two-way ANCOVA was calculated for each proxy and language contact variable. The within-subject factor was modality (M: receptive, expressive), the between-subject factor was the dichotomous variable language exposure (E: low, high), and as covariate the overall German language level was used. The language exposure hypothesis was judged on the basis of the interaction terms M × E. Because directional hypotheses were formulated, the two-way *p*-values in **Tables [2](#T2){ref-type="table"}** and **[3](#T3){ref-type="table"}** were halved ([@B4]). As can be seen from the interactions (M × E) in **Table [2](#T2){ref-type="table"}** none of the eight proxy variables studied explained variance in the gap in German. In line with [@B18] study, our analyses with proxy variables revealed no differences in the size of the gap. This means that children who on the basis of the proxy variables had had more frequent language exposure and children for whom a lower amount of language exposure was assumed showed similar gap sizes.

###### 

Two-way analyses of covariance in German language competence by proxy of language contact and language modality.

                                                            *n*   Rec (L2)   Exp (L2)   Diff    df      *F*~M\ ×\ E~   *p*      $\eta_{p}^{2}$           
  ------------------------------------ -------------------- ----- ---------- ---------- ------- ------- -------------- -------- ---------------- ------- -------
  Country of birth                     Foreign countries    76    41.53      12.22      31.07   8.16    10.46          1, 391   0.222            0.638   0.001
                                       Switzerland          318   41.85      12.23      31.83   10.38   10.02                                            
  Daycare                              No                   121   41.66      10.12      31.49   7.39    10.17          1, 397   0.085            0.770   0.000
                                       Yes                  279   41.91      12.46      32.00   10.94   9.91                                             
  Exposure of L2                       \<1 year             188   41.73      10.32      31.41   7.50    10.32          1, 382   0.565            0.453   0.001
                                       ≥1 year              197   42.25      11.91      32.58   11.12   9.67                                             
  Mother's length of Swiss residency   ≤8 years             202   41.50      12.43      31.81   7.97    9.69           1, 391   1.434            0.232   0.004
                                       \>8 years            192   42.10      12.15      31.55   10.18   10.55                                            
  Mother's German proficiency          Low                  253   41.15      11.43      31.41   8.57    9.74           1, 391   0.490            0.484   0.001
                                       High                 141   42.76      12.32      32.45   12.21   10.31                                            
  Mother's education                   No high school       147   41.89      11.53      31.49   9.06    10.40          1, 338   0.278            0.599   0.001
                                       High school          194   42.75      12.98      32.78   11.68   9.97                                             
  Adults at home^a^                    Parents and others   28    41.72      12.07      31.78   8.81    9.94           1, 393   0.966            0.326   0.002
                                       Only parents         368   42.46      12.40      31.04   10.33   11.42                                            
  Children at home^a^                  ≤2 children          328   41.73      12.19      31.70   10.11   10.03          1, 403   0.123            0.726   0.000
                                       \>2 children         78    42.36      12.91      32.00   11.36   10.36                                            
  Birth order                          First-born           220   42.03      13.14      32.41   11.14   9.62           1, 379   2.407            0.122   0.006
                                       Later-born           162   41.93      11.44      31.13   9.44    10.8                                             

Means, F-scores, p-values, and

η

p

2

adjusted for overall German language score. F

M × E

, F-Score of the interaction term modality × proxy of language contact. Rec, Receptive Language; Exp, Expressive Language.

a

The results of the variables Adults at home and Children at home must be interpreted with caution on account of highly unequal group sizes.

###### 

Two-way analysis of covariance in German language competence by language contact and language modality.

                       *n*               Rec (L2)   Exp (L2)   Diff    df      *F*~M\ ×\ E~   *p*     $\eta_{p}^{2}$                   
  -------------------- ----------------- ---------- ---------- ------- ------- -------------- ------- ---------------- ------- ------- -------
  German in family     Native language   276        41.65      11.94   31.13   8.71           10.52   1, 402           3.174   0.076   0.008
                       Both language     129        42.15      12.72   33.05   12.77          9.10                                     
  German in daycare    ≤12 h/week        243        42.06      11.78   31.46   8.56           10.60   1, 393           3.670   0.056   0.009
                       \>12 h/week       153        41.67      12.20   32.59   11.88          9.08                                     
  German with others   Less than daily   222        41.79      11.27   31.11   7.89           10.68   1, 377           4.988   0.026   0.013
                       Daily             158        42.06      12.62   33.19   12.22          8.87                                     

Means, F-scores, p-values, and

η

p

2

adjusted for overall language score. F

M × E

, F-Score of the interaction term modality × exposure. Rec, Receptive Language; Exp, Expressive Language.

In a next step, the language exposure hypothesis was tested with direct language contact variables. In analogy to the analyses with proxy variables, a two-way ANCOVA was calculated for each language contact variable with repeated measurements in the factor modality (M: receptive, expressive). As between-subject factors the three direct language contact variables (a) *German use in family*, (b) *German use in daycare*, and (c) *German use with others* (E: low, high) were used (**Table [3](#T3){ref-type="table"}**). In the first analysis on *German use in family* there was a significant interaction (M × E), *F*(1,402) = 3.174, *p*~one-tailed~ = 0.038, $\eta_{p}^{2}$ = 0.008. Children from families which used L2, German, alongside their native language revealed a lower difference between receptive and expressive language in comparison to children from homes in which the native language was exclusively or predominantly spoken. The interaction term of the second analysis on *German use in daycare* was significant, *F*(1,393) = 3.670, *p*~one-tailed~ = 0.028, $\eta_{p}^{2}$ = 0.009. Children who attended a daycare institution for more than 12 h a week showed a lower receptive--expressive gap in comparison with their peers who were exclusively looked after in the family or were in daycare for fewer than 12 h. In the third analysis on *German use with others* there was, again as assumed, a significant interaction between language contact and modality, *F*(1,377) = 4.988, *p*~one-tailed~ = 0.013, $\eta_{p}^{2}$ = 0.013. For children who had contact on a regular base with German-speaking children and adults among their relations, acquaintances and neighbors the gap was less strongly pronounced than for children with fewer contacts with German-speaking persons. Even though the effect sizes are small ([@B11]), the data on direct language contact provide evidence for the language exposure hypothesis.

Discussion
==========

The present study had two main purposes. First, it aimed to examine the features of the receptive--expressive gap in bilingual children's L2. Second, it investigated the causes of the receptive--expressive gap focusing on two approaches---the language familiarity and the language exposure hypotheses.

Characteristics of the Expressive--Receptive Gap
------------------------------------------------

The results on the prevalence of the gap make it clear that the bilingual gap is a normative phenomenon that already exists in the early stage of second language acquisition. The great majority of the bilingual children (90.1%) revealed a greater receptive than expressive competence and 62.3% of the cases showed a receptive--expressive gap according to [@B19] definition. Moreover, the current study displayed that the receptive--expressive gap amounted to 1 SD in preschoolers' L2.

Thus, our study extends the knowledge of a gap in L2 among kindergarten children and primary school students ([@B40]; [@B32]; [@B38]; [@B37]) showing that receptive--expressive gap already exists in the early stage of second language acquisition. If one focuses on the earliest phase in second language acquisition, parallels between the *silent period* ([@B17]) and the bilingual receptive--expressive gap can be recognized. The silent period is one of the early stages of second language acquisition, when children have already realized that the use of L1 in the context of L2 is not expedient. In this phase the children do not express themselves orally but they observe and actively listen. The silent period is possibly the first phase in the development of the receptive--expressive gap, which indicates that second language production has not yet started but a basic language comprehension already exists or is in the process of developing. In this sense the silent period could be considered to be a preliminary stage in the emergence of the receptive--expressive gap.

It was surprising, however, that the gap in L2 amounted to 1 SD and was thus clearly larger than was to be expected on the basis of the majority of previous studies (e.g., [@B40]; [@B27]; [@B2]; [@B32]; [@B30]; [@B37]; [@B19]). According to the existing literature a gap of maximum one-half a SD was assumed among bilingual children in L2 (see [@B18]). The discrepancy between the results of our study and previous analyses might be traced back to different amounts of language contact across studies. The current results indicate that contextual conditions or the frequency of the use of the language at the given moment contribute to the size of the gap in bilinguals. For the three and a half year old children in our sample, who are primarily cared for by parents, the local language (L2, German) was still very unfamiliar, in contrast to the situation in a large part of the samples in previous studies.

Causes of the Gap
-----------------

As is shown by the analyses on the language familiarity hypothesis, the gap in L2 is a robust phenomenon over and beyond L1s used. There was a significant gap in all 11 language groups. The results supplement the findings of [@B32] and [@B18], which have already demonstrated a pronounced robustness of the gap in relation to socio-demographic features and different teaching methods. No empirical evidence could be found for the language familiarity hypothesis, according to which different gap sizes are expected in the eleven language groups. It can therefore be assumed that the receptive--expressive gap cannot be traced back to the linguistic familiarity of L1 and L2. Differential transfer effects from L1 to L2 specifically related to modality must consequently be regarded as improbable---at least in early language acquisition.

In contrast to the language familiarity hypothesis, our data provide evidence for the language exposure hypothesis. Bilingual children with more opportunities for contact and interaction with German-speaking persons reveal a smaller gap. This is demonstrated in the use of German in the family, in contacts with German-speaking persons outside the family context as well as in childcare settings. Even though the effect size is small, the language contact does, consequently, provide a possible cause of the rise of a discrepancy between language comprehension and language production. A smaller gap occurred especially when regular contact with speakers of the local language lasting several hours per week existed. This result is in line with [@B19] study, which showed that the amount of language exposure is related to the size of the gap in bilingual children.

The results of the present study might be related to the weaker link hypothesis as proposed by [@B21]. Just as differences in lexical access were detected between mono- and bilingual persons ([@B20]; [@B41]), it appears that gap differences exist among bilinguals depending on language practice. Possibly the big gap in children with little language contact is attributable to a weakly pronounced link between the semantic and the phonological system. According to the weaker links hypothesis, a weak connection hinders lexical access but has no or little implications on language comprehension, which results in a receptive--expressive gap.

However, in the present study exposure to L2 was operationalized through interactional opportunities in L2, rated by parental report. We did not use direct observational measures to assess in what way these opportunities were taken. Therefore, in the present study it cannot be differentiated as to whether passive contact with the German language or active participation in communication is associated with a smaller gap. To ascertain the underlying processes responsible for the receptive--expressive gap, further research is needed.

In analogy to [@B18] study, in which the language exposure hypothesis was tested for L1 on the basis of proxy variables for language contact without finding any effects, our study failed to explain a difference in the gap in L2 using the same proxy variables. This result reflects the fact that socio-demographic features are insufficiently associated with certain language practices of families and accordingly provide rather unfavorable proxy variables for language exposure.

Strengths, Limitations, and Future Directions
---------------------------------------------

A major strength of this study is the heterogeneous composition of the sample, which makes it possible for the first time to test the language familiarity hypothesis empirically. The sample with 11 different language groups from both Indo-European and non Indo-European language families presented an ideal starting point for testing the language familiarity hypothesis and extends our knowledge of the causes of the gap ([@B32]; [@B18], [@B19]). A further strength is that the present findings supplement previous studies examining the receptive--expressive gap in early second language acquisition. The finding of a significant receptive--expressive gap is of particular relevance for language diagnostics, showing the need for assessing both receptive and expressive language competence for a complete understanding of the language development in bilingual children. A third strength to be emphasized is the use of a language development test consisting of different subtests. These not only refer to receptive and expressive vocabulary, but also include the comprehension and production of entire sentences. Although in previous studies on preschool children the focus was frequently on vocabulary as the most salient and most easily graspable characteristic ([@B27]; [@B37]), it is precisely the embedding of the individual words in a sentence structure that is central for everyday communication.

For future research it would be desirable to conceive studies with a longitudinal design that take both L1 and L2 into account. This would enable us to trace changes in the gap in both languages and to relate them to one another. In addition, it is necessary to examine whether the same explanatory mechanisms underlie the receptive--expressive gap in both L1 and L2.

Conclusion
==========

In sum, the current study extends our knowledge of bilingual language development and draws attention to a distinguishing characteristic between bilingual and monolingual language development, hitherto neglected in developmental psychology. The results showed that the receptive--expressive gap is a normative phenomenon in bilingual preschoolers. The results on the prevalence of the gap are relevant especially in regard to the clinical and developmental diagnostics of bilingual children. The long-standing call for specific bilingual language tests or at least for bilingual norms acquires more weight as a result of our study ([@B34]; [@B9]). Tests for bilingual children could help to avoid the mistaken classification of children with a normative bilingual language profile as clinically conspicuous. In language diagnostics it must also be taken into account that a restriction to one modality can, in view of the great discrepancy, lead to an under- or overestimation of the general second language competence. The analyses of the causes of the gap revealed that it is not the relative familiarity of the languages but rather language exposure to L2 that explains individual differences in the size of the gap. These findings are of central significance not only from the perspective of basic research but also for practical work with bilingual children.
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First languages with a frequency of less than ten children per language in the present sample: Arabic, Armenian, Bengali, Berber, Bulgarian, Chechen, Chinese, Czech, Danish, Dutch, Finnish, Galician, Hebrew, Hindi, Hungarian, Japanese, Kyrgyz, Luxembourgish, Malayalam, Norwegian, Pakistani, Persian, Polish, Punjabi, Romansh, Russian, Shona, Singhalese, Slovenian, Swedish, Telugu, Thai, Tigrinya, Ukrainian, Urdu, Vietnamese.

Entry into kindergarten takes place in Basel on completion of the fourth year of life.

[^1]: Edited by: *Hwajin Yang, Singapore Management University, Singapore*

[^2]: Reviewed by: *Roberto Filippi, Anglia Ruskin University, UK; Kathleen Peets, Ryerson University, Canada*

[^3]: This article was submitted to Developmental Psychology, a section of the journal Frontiers in Psychology
